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[Correlation between Middle Pleistocene loess/paleosol sequences in Upper Austria and marine Oxy-













=DKOUHLFKH 6DXHUVWRI¿VRWRSHQNXUYHQ GLH DXI
GHU%DVLVPDULQHU%RKUXQJHQHUVWHOOWZXUGHQ
JHEHQPLWWOHUZHLOH HLQH GHXWOLFKH9RUVWHOOXQJ
EHU GLH =DKO GHU *OD]LDO,QWHUJOD]LDO]\NOHQ
VRZLH IU GLH SDOlRNOLPDWLVFKH (QWZLFNOXQJ
GHV0LWWHOSOHLVWR]lQV
 $QVFKULIW GHV 9HUIDVVHUV $SO3URI 'U
% 7(5+2567 ,QVWLWXW IU *HRJUDSKLH XQG




WKRGHQ QLFKW IROJHQ 'LHV JLOW LQVEHVRQGHUH
IU GHQ =HLWDEVFKQLWW GHV 0LWWHOSOHLVWR]lQV
LP Q|UGOLFKHQ $OSHQYRUODQG +$%%( 
VSULFKW LQ GLHVHP =XVDPPHQKDQJ YRQ HLQHU
=HLWOFNH]ZLVFKHQ*Q]XQG-XQJSOHLVWR]lQ
'LH 3DOlRPDJQHWLNJUHQ]H DP hEHUJDQJ YRP
$OW ]XP 0LWWHOSOHLVWR]lQ  -DKUH
EHVLW]W DXV GLHVHP *UXQG HLQH HQWVFKHLGHQGH
VWUDWLJUDSKLVFKH %HGHXWXQJ ,P HKHPDOLJHQ
5KHLQJOHWVFKHUJHELHW NRQQWH GLH 0DWX\DPD
%UXQKHV*UHQ]H ]XP HLQHQ LQ GHU%DVLV YRQ
*Q]VFKRWWHUQDP+HLOLJHQEHUJQDFKJHZLHVHQ
ZHUGHQ(//:$1*(5HWDO]XPDQGHUHQ




(UJHEQLVVH XQWHUVWULFKHQ ZLUG %,%86 
,PQRUG|VWOLFKHQ$OSHQYRUODQG YHUPXWHWPDQ
GHQ %HJLQQ GHV Ä*Q].RPSOH[HV³ NQDSS
REHUKDOE GHU 0DWX\DPD%UXQKHV*UHQ]H GD
GHU hEHUJDQJ YRQ UHYHUVHU ]X QRUPDOHU 0D
JQHWLVLHUXQJ ELVKHU LQ NHLQHU 6HTXHQ] VLFKHU
QDFKJHZLHVHQ ZXUGH XQG GLH XQWHUVXFKWHQ
6HGLPHQWHGXUFKZHJSRVLWLYPDJQHWLVLHUWVLQG
YJO.2+/
'LH VWUDWLJUDSKLVFKH (LQRUGQXQJ YRQ TXDU
WlUHQ )RUPHQ XQG 6HGLPHQWHQ REHUKDOE GHU
0DWX\DPD%UXQKHV*UHQ]H LP Q|UGOLFKHQ
$OSHQYRUODQG EOHLEW ZHLWHUKLQ SUREOHPDWLVFK
(V EHVWHKHQ8QNODUKHLWHQ EHU DEVROXWH$OWHU
YRQ PLWWHOSOHLVWR]lQHQ $EODJHUXQJHQ XQG
GHWDLOOLHUWH 8QWHUJOLHGHUXQJHQ VLQG ELVODQJ
QLFKW P|JOLFK 'DUDXV UHVXOWLHUW OHW]WHQGOLFK






GHV 5LNRPSOH[HV JURH 8QVLFKHUKHLWHQ LQ
GHU FKURQRVWUDWLJUDSKLVFKHQ =XRUGQXQJ GHU
*OD]LDOH ]ZLVFKHQ GHP QRUGZHVWOLFKHQ XQG
GHP QRUG|VWOLFKHQ $OSHQYRUODQG DXIZHLVW
$XFK GLH |VWHUUHLFKLVFKH VWUDWLJUDSKLVFKH
7DEHOOH g67(55(,&+,6&+( 675$7,*5$3+,6&+(




JUDSKLVFKHQ 6WXGLHQ GLH ZLFKWLJVWH 5ROOH IU






UDVVHQVFKRWWHU LP 8QWHUVXFKXQJVJHELHW GXUFK
SHGRVWUDWLJUDSKLVFKH8QWHUVXFKXQJHQ XQG DE
VROXWH'DWLHUXQJHQLQGHQ'HFNVFKLFKWHQYJO
7(5+2567 HW DO  D E ZHLWJHKHQG
JHVLFKHUWHUVFKHLQWKHUUVFKWEHUGDV$OWHUGHU
lOWHUHQ 6FKRWWHUDEODJHUXQJHQ 8QNODUKHLW ,Q
(UPDQJHOXQJDEVROXWHU'DWHQZLUGGHVKDOEELV
KHXWH GLH NODVVLVFKH PRUSKRVWUDWLJUDSKLVFKH
*OLHGHUXQJ QDFK 3(1&. 	 %5h&.1(5 
DQJHZDQGW ZHQQ DXFK EHUHLWV IUKHUH 6WXGL
HQ EHU GLH 'HFNVFKLFKWHQ GHU JOD]LÀXYLDWLO
7HUUDVVHQ LP/LQ]:HOVHU5DXPGHXWOLFK ]HL
JHQGDVVHV IUGLHNODVVLVFKHQ9RUVWHOOXQJHQ
]X YLHOH ,QWHUJOD]LDOE|GHQ JLEW YJO .2+/ 	
.5(10$<5
1.1 Das Untersuchungsgebiet 
'DV8QWHUVXFKXQJVJHELHWEH¿QGHWVLFKDXIGHU













6WXGLHQ EHU GLH TXDUWlUHQ$EODJHUXQJHQ LP
8QWHUVXFKXQJVUDXPOLHJHQYRQ.2+/	.5(1
0$<5 675(00(HW DO XQG),1.
HWDOYRU$QDO\VHQ]XUVHGLPHQWRORJL
VFKHQXQGPLQHUDORJLVFKHQ=XVDPPHQVHW]XQJ
GHU 'HFNVFKLFKWHQ ZXUGHQ YRQ 7(5+2567
DE XQG 7(5+2567 	 2771(5 
GXUFKJHIKUW
(V ZHUGHQ LQVJHVDPW GUHL /|VV3DOlRERGHQ
.RUUHODWLRQYRQPLWWHOSOHLVWR]lQHQ/|VV3DOlRERGHQVHTXHQ]HQLQ2EHU|VWHUUHLFK 




2 Paläopedologische Ergebnisse 
2.1 Die Deckschichten auf den Jüngeren 
Deckenschottern im Profil Oberlaab 
'LH QRFK LP $EEDX EH¿QGOLFKH /HKPJUXEH




-QJHUHQ 'HFNHQVFKRWWHU PLW EHUODJHUQGHQ
'HFNVFKLFKWHQDXIJHVFKORVVHQVLQG
,P -DKU  ]HLJWH HLQ %DJJHUDXVKXE GLH
UHODWLY XQYHUZLWWHUWHQ .LHVH XQG 6DQGH GHU
-QJHUHQ'HFNHQVFKRWWHU$EE2/
'LH 7HUUDVVHQNLHVH VLQG DQ GLHVHU 6WHOOH NDU
ERQDWIUHL $EEXQG*HU|OOHDXV6HGLPHQW
JHVWHLQHQ VLQG VFKZDFK DQJHZLWWHUW ZlKUHQG






,P |VWOLFKHQ7HLO GHU*UXEH NRPPW EHU GHQ
-QJHUHQ'HFNHQVFKRWWHUQHLQNUlIWLJHUJUDXHU
*OH\YRU 2/GHUXQJHZ|KQOLFK LQWHQVLY
GXUFKZXU]HOW LVW XQG VWHOOHQZHLVH VRJDU QRFK
:XU]HOUHVWH ]HLJW 8QPLWWHOEDU GDUEHU WULWW
ORNDOHLQELV]XFPPlFKWLJHU$K+RUL]RQW
DXI2/
'LH *OH\+RUL]RQWH ZHUGHQ YRQ HLQHP VWDUN
VFKOXI¿JHQ YHUJOH\WHQ HEHQIDOOV YHUZLWWHUWHQ





YRQ ]ZHL HKHPDOLJHQ 3DUDEUDXQHUGH3VHXGR
$EE8QWHUVXFKXQJVJHELHWXQG/DJHGHU3UR¿OH[ 3UR¿O2EHUODDE[ 3UR¿OH:HOV$VFKHW[ 
3UR¿OH1HXKRIHQ






JOH\3DOlRE|GHQ GLH ] 7 PHKUIDFK SHGRJH
QHWLVFK EHUSUlJW ZXUGHQ XQG ]ZHL ,QWHUJOD
]LDOSKDVHQHQWVSUHFKHQ6ROFKH3HGRNRPSOH[H
VLQGDXFKDOV5LHVHQE|GHQEHNDQQWZLHVLHX
D LPZHVWOLFKHQ$OSHQYRUODQG DXIWUHWHQ YJO
DXFK%,%86$XIIlOOLJLVWGDVVGLH*UHQ
]HQGHU+RUL]RQWHVWHOOHQZHLVHVHKUVFKDUIXQG
JHUDGOLQLJ YHUODXIHQ XQG GDPLW (URVLRQVREHU
ÀlFKHQGDUVWHOOHQN|QQHQ
,QWHUHVVDQWHUZHLVH N|QQHQ GLH HLQ]HOQHQ %R
GHQKRUL]RQWH 2/  ±2/ PLW LKUHQ FKD
UDNWHULVWLVFKHQ0HUNPDOHQEHUGHQJHVDPWHQ
$XIVFKOXVV QDFKYROO]RJHQ ZHUGHQ ZDV GLH
(LJHQVWlQGLJNHLW GHU HLQ]HOQHQ 3DOlRE|GHQ
XQWHUVWUHLFKW6R LVWGHU IRVVLOH%W6G+RUL
]RQW GXUFK VHLQH LQWHQVLYHQ0Q$XVIlOOXQJHQ
XQGEHU]JHJHNHQQ]HLFKQHW=XVlW]OLFKWULWW





(LQ ZHLWHUHV $UJXPHQW IU GLH (LJHQVWlQ
GLJNHLW GHU %|GHQ LVW GLH 7DWVDFKH GDVV GLH









'HU 3HGRNRPSOH[ LVW YRQ HLQHP ELV ]X  P
PlFKWLJHQ/|VVOHKPEHUGHFNWGHU]7SVHX
GRYHUJOH\W VHLQ NDQQ 2/ :DKUVFKHLQOLFK
KDQGHOW HV VLFK EHL GHP 6HGLPHQW DXIJUXQG
VHLQHUVWUDWLJUDSKLVFKHQ3RVLWLRQ LP3UR¿OXP
UL]HLWOLFKHQ/|VVOHKP









]RQHQ DXI 2/  YJO 7(5+2567 HW DO 




'DUEHU IROJW HLQ VWDUNYHUNU]WHVbTXLYDOHQW
GHU(UEHQKHLPHU%|GHQXQGXQWHUGHPUH]HQ
WHQ%RGHQHLQH/|VVVFKLFKW2/'LHHWZDV









2.2 Die Deckschichten auf den Älteren 
Deckenschottern im Profil Wels-Aschet
'DV 3UR¿O:HOV$VFKHW ZXUGH LP -DKU 
YRQ HLQHU $UEHLWVJUXSSH GLH YRQ 3URI 'U
',5. 9$1 +86(1 JHOHLWHW ZXUGH DXIJHJUDEHQ
XQG QHX DXIJHQRPPHQ bOWHUH 6WXGLHQ EHU









LQWHQVLYH U|WOLFKH IHUUHWWRDUWLJH 9HUZLWWHUXQJ
$EE$6PLWGXQNHOURWHQ7RQFXWDQHQLQ
GHQ.LHVHQGHUbOWHUHQ'HFNHQVFKRWWHU$6
'HU )HLQERGHQ ]HLJW GHQ K|FKVWHQ 7RQDQWHLO
LP JHVDPWHQ 3UR¿O 6WHOOHQZHLVH LVW GHU 3D
OlRERGHQ JHULQJIJLJ GXUFK .U\RWXUEDWLRQHQ
JHVW|UW
hEHU GHP 3DOlRERGHQ GHU PLQGHVWHQV HLQ
,QWHUJOD]LDO UHSUlVHQWLHUW NDPHQ XPJHODJHU
WH NLHVIKUHQGH 6FKLFKWHQ ]XU $EODJHUXQJ
ZHOFKHYRQHLQHP]ZHLIDFKGXUFK.U\RWXUED
WLRQHQ JHVW|UWHQ  P PlFKWLJHQ /|VVOHKP
EHUGHFNW ZXUGHQ $6 D ± H 'LH HLQJH










GH EHUHLWV YRQ .2+/  IU:HOV$VFKHW
VRZLH DXFK IU GHQ HKHPDOLJHQ $XIVFKOXVV
/LQ]*UDEQHUVWUDH EHVFKULHEHQ YJO ),1. HW
DO  ,Q GHP /|VVOHKP$6 D KDW VLFK
HLQ 3DOlRERGHQ HQWZLFNHOW GHU GXUFK HLQHQ
LQWHQVLY SVHXGRYHUJOH\WHQ GXQNHO JHOEEUDX
QHQ%W6G+RUL]RQW LQWHUJOD]LDOHU$XVSUlJXQJ
EHUOLHIHUW LVW $6  'LH %RGHQDUW LVW HLQ
VFKOXI¿JHU7RQXQGGLH7RQFXWDQHVLQGLQWHQ
VLY EHU GHQ JHVDPWHQ +RUL]RQW YHUWHLOW 'HU
%RGHQLVWHURGLHUW
(LQH ZHLWHUH JHULQJPlFKWLJH XQG XQJHJOLH
GHUWH /|VVOHKPVFKLFKW $6  EHUODJHUW GHQ
3DOlRERGHQ$6hEHUGLHVHP/|VVOHKPKDW
VLFK HLQ PHKUIDFK JHJOLHGHUWHU 3HGRNRPSOH[
HQWZLFNHOW$6D±F'LHEDVDOHQI%W
6G+RUL]RQWH $6 E F VLQG VFKOXI¿JH
7RQHXQGEHVLW]HQDQGHQ$JJUHJDWREHUÀlFKHQ
GHXWOLFKHURWEUDXQH7RQEHU]JH'LHVHEHLGHQ
XQWHUHQ +RUL]RQWH GHV 3HGRNRPSOH[HV ODVVHQ
VLFK GXUFK HLQH (URVLRQVGLVNRUGDQ] ZHOOLJH
+RUL]RQWJUHQ]H XQG HLQH .RUQJU|HQYHUlQ
GHUXQJ GHXWOLFK YRQ GHP GDUEHU OLHJHQGHQ
I%W6G+RUL]RQW$6DXQWHUVFKHLGHQ'LH
'LIIHUHQ] PDQLIHVWLHUW VLFK YRU DOOHP LQ GHP
HUK|KWHQ 7RQJHKDOW =XGHP VLQG GLH K\GUR
PRUSKHQ%RGHQPHUNPDOH GHXWOLFK VFKZlFKHU
DXVJHELOGHW'LH+RUL]RQWHXQGD LP+DQ






GHQ XQWHUODJHUQGHQ +RUL]RQWHQ LVW VHKU JUR
VR VLQG GLH %RGHQDUWHQ KLHU HLQ VFKOXI¿JHU
/HKP E]Z WRQLJHU 6FKOXII9HUHLQ]HOW WUHWHQ
VFKZDFKH 7RQFXWDQH DXI ZREHL LP REHUVWHQ
I%YW+RUL]RQW $6D JHULQJIJLJ LQWHQVLYHUH
7RQEHU]JHDXIWUHWHQ
hEHU GLHVHP 3HGRNRPSOH[ ODJHUW HLQ  P





3DUDEUDXQHUGH $6  HQWZLFNHOW LVW LQ GHP





















VFKHQ /|VV6HTXHQ]HQ HUKDOWHQ LVW 7(5+2567
HW DO  'LH FKDUDNWHULVWLVFKH ROLYEUDXQH
)lUEXQJXQGUXQGOLFKH(LVHQNRQNUHWLRQHQYRQ
ZHQLJHU DOV PP'XUFKPHVVHU LP%Y+RUL
]RQW VSUHFKHQ IU HLQH VROFKH (LQVWXIXQJ ,Q
VHLQHPREHUHQ$EVFKQLWWLVWGHU/RKQHU%RGHQ
YRQ HLQHU NUlIWLJHQ NU\RWXUEDW JHVWDXFKWHQ
1DVVERGHQELOGXQJ EHUSUlJW ZRUGHQ 'HU








2.3 Die Deckschichten auf den Älteren 
Deckenschottern im Profil Neuhofen
'LH 'HFNVFKLFKWHQ GHU /HKPJUXEH 2EHUPDLU
LQ 1HXKRIHQ VLQG LP 0LWWHO  P PlFKWLJ
N|QQHQDEHUVWHOOHQZHLVHELV]XPPlFKWLJ
ZHUGHQXQGODXIHQLQ5LFKWXQJ1RUGZHVWHQLQ




QRUGZHVWOLFKHQ (FNH GHV $XIVFKOXVVHV NRP
PHQYHUPXWOLFKLQ)RUPHLQHU5LQQHQIOOXQJ







































































































































 1+  'HU %RGHQ LVW DXIJUXQG VHLQHU
9HUZLWWHUXQJ DOV ,QWHUJOD]LDOERGHQ HLQ]XVWX
IHQZREHL DXFK HLQH(QWVWHKXQJ LQPHKUHUHQ
,QWHUJOD]LDOHQDQJHQRPPHQZHUGHQNDQQYJO
7(5+2567 HW DO D 6HLQH 2EHUIOlFKH LVW
HURGLHUW XQG YRQ HLQHPYHUJOH\WHQ/|VVOHKP
GHUFDPPlFKWLJLVWEHUGHFNW1+1+
 (LQ NUlIWLJHV (LVHQ0DQJDQEDQG XQWHU
WHLOWGLHVHQ+RUL]RQW
hEHU GHP /|VVOHKP LVW HLQ %W6G+RUL]RQW
DXVJHELOGHW GHU VHKU VWDUN SVHXGRYHUJOH\W LVW
1+  ,QWHUHVVDQWHUZHLVH HQWKlOW GLHVHU
+RUL]RQW ORNDO GXQNHOEUDXQH ELV VFKZDU]H
7RQEHU]JH GLH DXI HLQHQ HKHPDOV EHUOD
JHUQGHQ$K+RUL]RQWKLQZHLVHQZHOFKHUKHXWH
QLFKWPHKUHUKDOWHQLVW'LHVHU%W6G+RUL]RQW





LVW$XFK GLHVHU %RGHQKRUL]RQW LVW LQ VHLQHP





WHUHU LQWHUJOD]LDOHU 3DOlRERGHQKRUL]RQW EHU
OLHIHUWGHUVWHOOHQZHLVHYRQHLQHUJHULQJPlFK
WLJHQ 8PODJHUXQJV]RQH PLW %RGHQVHGLPHQW
1+EHUODJHUWZLUG
(V IROJW HLQ ELV ]X  P PlFKWLJHU /|VV
OHKPKRUL]RQW ZHOFKHU QDFK REHQ KLQ DQ
HLQLJHQ 6WHOOHQ LP 3UR¿O YRQ HLQHP (LVHQ
0DQJDQEDQGEHJUHQ]WZLUG'DV%DQGIlOOWLQ
5LFKWXQJ5LQQHQIOOXQJHLQ
'HU REHUVWH $EVFKQLWW GHV 3UR¿OV 1HXKRIHQ







3 Diskussion der stratigraphischen 
Ergebnisse
%HL DOOHQ KLHU YRUJHVWHOOWHQ 0LWWHOSOHLVWR]lQ
$EIROJHQ HUJLEW VLFK HLQH VHKU GLIIHUHQ]LHUWH
*OLHGHUXQJ GHU 'HFNVFKLFKWHQ 8QWHU HLQHU
PHLVW JHULQJPlFKWLJHQ FKDUDNWHULVWLVFKHQ
ZUP]HLWOLFKHQ$EIROJHGLHLQ1HXKRIHQIHKOW
LVW DOV REHUVWHU ,QWHUJOD]LDOERGHQ GHU (HPER
GHQHUKDOWHQGHULQGHU5HJHOZHVHQWOLFKZHQL
JHUGLFKWXQGSVHXGRYHUJOH\WLVWDOVGLHlOWHUHQ
ZDUP]HLWOLFKHQ 3DOlRE|GHQ 'DUXQWHU IROJHQ
LQ DOOHQ 3UR¿OHQ PLQGHVWHQV GUHL ZHLWHUH ]
7 VHKU VWDUN SVHXGRYHUJOH\WH %W+RUL]RQWH
'LH 3DOlRE|GHQ VLQG RIW DOV 3HGRNRPSOH[H




OlVVW LQ GHQ %RGHQKRUL]RQWHQ QDFK XQWHQ KLQ
GLH ,QWHQVLWlW GHU SHGRJHQHWLVFKHQ0HUNPDOH
ZLH )lUEXQJ 7RQLOOXYDWLRQ XQG +\GURPRU




DP EHVWHQ JHJOLHGHUWHQ 'HFNVFKLFKWHQSUR¿OH
DXI -QJHUHQ 'HFNHQVFKRWWHUQ LP JHVDPWHQ
Q|UGOLFKHQ $OSHQYRUODQG DXI 'LH LQVJHVDPW






*OH\ERGHQ DXI GHVVHQ SDOlRNOLPDWLVFKH %H
GHXWXQJDOOHUGLQJVXQNODULVW(LQHLQWHUJOD]LDOH














=HLWSXQNW EHUHLWV GLH NODVVLVFKH 9RUVWHOOXQJ





LQWHUJOD]LDOHQ 3DOlRERGHQ PHKU DOV LP 3UR¿O
2EHUODDE XQG VLQG LQ GHU .RQVHTXHQ] PLQ
GHVWHQV HLQ *OD]LDO lOWHU HLQ]XVWXIHQ (V NDQQ
YHUPXWHW ZHUGHQ GDVV LQ GHU IHUUHWWRDUWLJHQ
6FKRWWHUYHUZLWWHUXQJ 3HFKVFKRWWHU ]XGHP
]ZHL ,QWHUJOD]LDOH HQWKDOWHQ VLQG VR GDVV DOV
0LQGHVWDOWHUIUGLHbOWHUHQ'HFNHQVFKRWWHUGDV
ELVOHW]WH*OD]LDODQJHVHKHQZHUGHQNDQQ
+LQ]X NRPPW GDVV GLH 0DWX\DPD%UXQKHV
*UHQ]HLQGHQ'HFNVFKLFKWHQELVKHUQLFKWQDFK
JHZLHVHQZHUGHQ NRQQWH XQG GLHVH YHUPXWOLFK
QRFK NRPSOHWW ]XU %UXQKHV(SRFKH ]lKOHQ
9RUOlX¿JH 8QWHUVXFKXQJHQ ]X PLWWHOSOHLVWR
]lQHQ PDJQHWLVFKHQ ([NXUVLRQHQ XQWHUVWW]HQ






(LQHQ ZHLWHUHQ VWUDWLJUDSKLVFKHQ +LQZHLV
JHEHQ GLH )XQGH YRQ&DU\D XQG3WHURFDU\D
3ROOHQ .2+/XQWHUGHPYRP$XWRUDOV
UL]HLWOLFKHLQJHVWXIWHQ/|VVOHKP'LHVH3ROOHQ
WUHWHQ ELV ]XU +ROVWHLQ:DUP]HLW DXI ZHOFKH
QDFK6$517+(,1HWDO PLWGHP2,6
]X SDUDOOHOLVLHUHQ LVW 'LHVH (UJHEQLVVH VSUH










VFKRWWHU GLH GHP NODVVLVFKHQ *Q] HQWVSUH
FKHQ
Vergleich der Deckschichten 
im Nördlichen Alpenvorland
,QVJHVDPW ]HLJHQ VLFK hEHUHLQVWLPPXQJHQ
PLW YHUJOHLFKEDUHQ$UEHLWHQ DXV GHP Q|UGOL
FKHQ $OSHQYRUODQG %,%86  EHVFKUHLEW
'HFNVFKLFKWHQ GHU ,OOHU/HFK3ODWWH XQG GLV
NXWLHUW GRUW IU GLH -QJHUHQ 'HFNHQVFKRWWHU
DOV0LQGHVWDOWHUGDVRGHUOHW]WH*OD]LDO
$XIJUXQGGHU3DOlRE|GHQ LQGHQ'HFNVFKLFK
WHQ GHU -QJHUHQ'HFNHQVFKRWWHU GHU=LHJHOHL
$OOVFKZLOEHL%DVHOGHQNWHUVRJDUDQHLQ0LQ











(LQ 9HUJOHLFK GHU bOWHUHQ 'HFNHQVFKRWWHU LQ
2EHU|VWHUUHLFKPLW$UEHLWHQDXIGHU,OOHU/HFK
3ODWWH %,%86  HUVFKHLQW DXIJUXQG GHU
GLIIHUHQ]LHUWHUHQPRUSKRORJLVFKHQ*OLHGHUXQJ
GHU 7HUUDVVHQ LP ZHVWOLFKHQ $OSHQYRUODQG
VFKZLHULJ $P %HVWHQ ODVVHQ VLFK GLH 'HFN
VFKLFKWHQ GHU -QJHUHQ 'HFNVFKRWWHU LQ GHU
=LHJHOHL 5RKDXSWHQ PLW GHQ 6HTXHQ]HQ DXI
GHQKLHUYRUJHVWHOOWHQbOWHUHQ'HFNHQVFKRWWHUQ
YHUJOHLFKHQ %,%86  VWXIW GHQ -QJHUHQ
'HFNVFKRWWHUDXIJUXQGYRQPLQGHVWHQVELV
3DOlRE|GHQ LQGLHOHW]WH.DOW]HLWHLQ$XFK
GLH OHW]WH .DOW]HLW N|QQWH DQ GLHVHU 6WHOOH
P|JOLFK VHLQ GD EHU GHQ .LHVHQ GLH 0DWX
\DPD%UXQKHV*UHQ]H QDFKJHZLHVHQ ZHUGHQ
NRQQWH YJO -(5=)ROJOLFKVFKHLQW VLFK










 ZLUG GLH XQWHUH *UHQ]H GHV *Q]
.RUUHODWLRQYRQPLWWHOSOHLVWR]lQHQ/|VV3DOlRERGHQVHTXHQ]HQLQ2EHU|VWHUUHLFK 
.RPSOH[HV LQV2,6JHOHJW -DUDPLOORXQG
GDV REHUH (QGH GHV *Q].RPSOH[HV QDFK
(UJHEQLVVHQ DXV GHQ HKHPDOLJHQ *OD]LDOJH
ELHWHQ DQ GHQ hEHUJDQJ YRQ 2,6  ]X 2,6
 HLQJHVWXIW 1DFK GHQ HLJHQHQ SHGRVWUDWL
JUDSKLVFKHQ(UJHEQLVVHQVFKHLQHQGLHbOWHUHQ
'HFNHQVFKRWWHU GHU 7UDXQ(QQV3ODWWH LQ GHQ
MQJVWHQ $EVFKQLWW GHV *Q].RPSOH[HV ]X
JHK|UHQ 'D GLH 7HUUDVVHQÀXUHQ GHV bOWHUHQ
'HFNHQVFKRWWHUV DQ LKUHU2EHUÀlFKH VHKU KR
PRJHQ HUVFKHLQHQ JLEW HV IU ZHLWHUH 8QWHU
JOLHGHUXQJHQZLHLPZHVWOLFKHQ$OSHQYRUODQG
ELVMHW]WNHLQH+LQZHLVH
Korrelation mit marinen Kurven
%HWUDFKWHW PDQ GLH 6DXHUVWRI¿VRWRSHQNXUYH
QDFK /,6,(&., 	 5$<02  VR ZlUHQ
QDFK GHU 0DWX\DPD%UXQKHV*UHQ]H EHJLQ
QHQGPLW GHP2,6  HWZD DFKW LQWHUJOD]LDOH
%RGHQELOGXQJHQP|JOLFK $EE  E]Z DFKW
*OD]LDOH1DFK GHU$Q]DKO GHU3DOlRE|GHQ LQ
GHQ XQWHUVXFKWHQ3UR¿OHQ N|QQHQ GLHbOWHUHQ
'HFNHQVFKRWWHUELVKHUMHGRFKPD[LPDOLQV2,6
JHVWHOOWZHUGHQ'LHDOOJHPHLQLQWHQVLYHIHU
UHWWRDUWLJH 9HUZLWWHUXQJ GHU bOWHUHQ 'HFNHQ
VFKRWWHU LQ 2EHU|VWHUUHLFK  I%W+RUL]RQW
VROOWH GDQQ GHP QlFKVWIROJHQGHQ ,QWHUJOD]LDO
2,6HQWVSUHFKHQ'LHGDUDXIDEJHODJHUWHQ
/|VVOHKPH VLQG QDFK GHQ YRUOlX¿JHQ (UJHE
QLVVHQ GHU SDOlRPDJQHWLVFKHQ $QDO\VHQ PLW





'HFNHQVFKRWWHUQ LQ HLQGHXWLJHU:HLVH MHGRFK
QXUYLHU%|GHQYRUKDQGHQVLQG
'LHYRUDQVWHKHQGH'LVNXVVLRQIKUWLQVJHVDPW










JHQ IU GLH HEHQIDOOV HLQKHLWOLFK DXIWUHWHQGHQ
-QJHUHQ'HFNHQVFKRWWHULQ2EHUODDEIRUWXQG
]LHKW]XVlW]OLFKGLH$Q]DKOGHU3DOlRE|GHQDXI








:HLWHUKLQ OlVVW VLFK GLH $OWHUVHLQVWXIXQJ GHV
MQJHUHQ0LQGHONRPSOH[PLWGHU6WUDWLJUDSKLH
QDFK'233/(5	-(5=LQ(LQNODQJEULQ
JHQ 'LH$XWRUHQ VHW]HQ GDV +DVODFK*OD]LDO
LQV2,6XQGGDVNODVVLVFKH0LQGHOKLQJHJHQ
LQV2,6 ,P8QWHUVXFKXQJVJHELHW VLQG DXI
GHQ-QJHUHQ'HFNHQVFKRWWHUQQRFKYLHU,QWHU
JOD]LDOE|GHQ EHUOLHIHUW GHUHQ (QWVWHKXQJV
]HLWUDXP QDFK GHQ YRUDQJHJDQJHQHQ hEHUOH
JXQJHQLQ2,6XQGHLQ]XRUGQHQLVW
'LH HLQJHVFKDOWHWHQ JOD]LDOHQ 3KDVHQ KDEHQ
LP 8QWHUVXFKXQJVJHELHW DQVFKHLQHQG QLFKW
]XU %LOGXQJ HLJHQVWlQGLJHU PRUSKRORJLVFK
HUNHQQEDUHU JOD]LÀXYLDWLOHU 7HUUDVVHQ JHIKUW
HUVW GDV2,6 LVW GXUFK$EODJHUXQJGHU5L
+RFKWHUUDVVHGHXWOLFKYRUKDQGHQ'LHVHLVWLP
8QWHUVXFKXQJVJHELHW GXUFK 'DWLHUXQJHQ XQG
SHGRVWUDWLJUDSKLVFKH 8QWHUVXFKXQJHQ 7(5
+2567 HW DO  LQV MQJHUH5L ]X VWHOOHQ
:lKUHQGGLH]ZHLlOWHUHQ*OD]LDOH2,6XQG
KLHUQLFKWGXUFK7HUUDVVHQEHUOLHIHUWVLQG
IDQG MHGRFK HLQH 6HGLPHQWDWLRQ YRQ/|VVOHK










GDVV 'DWLHUXQJHQ YRQ 675(00( HW DO 







'LH 'HFNVFKLFKWHQ GHU XQWHUVXFKWHQ 3UR¿OH
ODVVHQGHQ6FKOXVV ]X GDVVGLH -QJHUHQXQG
bOWHUHQ 'HFNHQVFKRWWHU DQGHUV ]X EHZHUWHQ
VLQG DOV GLHV LQ GHU NODVVLVFKHQ PRUSKRVWUD









'LHVHV SHGRVWUDWLJUDSKLVFKH (UJHEQLV VWLPPW
PLW GHU JOD]LDOPRUSKRORJLVFKHQ (LQVWXIXQJ
GHU bOWHUHQ 'HFNHQVFKRWWHU GHU g67(55(,&+,





QDFK HLQJHKHQGHU 'LVNXVVLRQ PLQGHVWHQV LQ
GDV 2,6  HLQVWXIHQ 'LH 8QWHUVXFKXQJHQ
EHOHJHQZHLWHUKLQ GDVVPLW HLQHUZHLWJHKHQG
YROOVWlQGLJHQhEHUOLHIHUXQJGHU3DOlRERGHQVH
TXHQ]HQ DXI GHU 7UDXQ(QQV3ODWWH JHUHFKQHW
ZHUGHQNDQQ
hEHUUHJLRQDO ODVVHQ VLFK hEHUHLQVWLPPXQJHQ
XQG $EZHLFKXQJHQ LQ GHQ VWUDWLJUDSKLVFKHQ
(LQVWXIXQJHQ HUNHQQHQ )U JUXQGOHJHQGH
.RUUHODWLRQHQ PVVHQ YRUKDQGHQH 'DWLH
UXQJVPHWKRGHQ ZLH GLH RSWLVFK VWLPXOLHUWH
/XPLQHV]HQ] ZHLWHU DXVJHEDXW XQG QHXHUH
SDOlRPDJQHWLVFKH 0|JOLFKNHLWHQ NRQVHTXHQW
HLQJHVHW]W ZHUGHQ ,Q FKLQHVLVFKHQ /|VVSUR
¿OHQ LVW HV EHUHLWV JHOXQJHQ GLH LQ PDULQHQ
%RKUNHUQHQ QDFKJHZLHVHQHQ PLWWHOSOHLVWR]l
QHQPDJQHWLVFKHQ([NXUVLRQHQ ]X¿QGHQXQG
VWUDWLJUDSKLVFK ]X QXW]HQ YJO +(//(5	 /,8
+(6/23HWDO
















'(876&+( 675$7,*5$3+,6&+( .200,66,21 
6WUDWLJUDSKLVFKH 7DEHOOH YRQ 'HXWVFKODQG
3RWVGDP




]HQ LQ 2EHU|VWHUUHLFK ± 7ELQJHU *HRZLVV
$UE5HLKH'97ELQJHQ
'233/(5 * 	 -(5= +  8QWHUVXFKXQJHQ
LP $OW XQG bOWHVWSOHLVWR]lQ GHV ED\HULVFKHQ









 ([NXUVLRQ GXUFK GHQ |VWHUUHLFKLVFKHQ




+$%%( . $  *OLHGHUXQJ XQG 'DXHU GHV
3OHLVWR]lQV LP$OSHQYRUODQG LQ 1RUGZHVWHXU
RSDXQGLPPDULQHQ%HUHLFK±%HPHUNXQJHQ]X
HLQLJHQ QHXHUHQ .RUUHOLHUXQJVYHUVXFKHQ ± =
GWJHRO*HV154/2-36WXWWJDUW
+(//(5)	/,8760DJQHWRVWUDWLJUDSKL
FDOGDWLQJRI ORHVVGHSRVLWV LQ&KLQD 1DWXUH
300:DVKLQJWRQ
+(6/23 ' /$1*(5(,6 & * 	 '(..(56 0 -






















6$517+(,1 0 675(00( +( 	 0$1*,1, $
 7KH +ROVWHLQ LQWHUJODFLDWLRQ DQG WKH
&RUUHOFDWLRQ WR 6WDEOH ,VRWRSH 6WUDWLJUDSK\ RI
'HDS6HD6HGLPHQWV±4XDW5HV26
2UODQGR




8QLY.|OQ )HVWVFKU. %UXQQDFNHU 82 
.|OQ
7(5+2567 % )5(&+(1 0 	 5(,71(5 - 
&KURQRVWUDWLJUDSKLVFKH (UJHEQLVVH DXV /|
SUR¿OHQ GHU ,QQ XQG 7UDXQ+RFKWHUUDVVHQ LQ











UHLFK ± ,Q7(5+2567% +UVJ([NXUVLRQV
IKUHU ]XU 7DJXQJ GHV$UEHLWVNUHLVHV 3DOl
RE|GHQLQ2EHU|VWHUUHLFK±7ELQJHU*HRZLVV
$UE5HLKH'97ELQJHQ
7(5+2567 % 2771(5 ) 32(76&+ 7 +(55 7
.(//1(5$ 	 5b+/(: E -XQJSOHLV
WR]lQH 'HFNVFKLFKWHQ DXI GHU +RFKWHUUDVVH








/RHVVSDOHRVRO VHTXHQFHV DV VWUDWLJUDSKLFDO GD
WDEDVHRI WKH%UXQKHV&KURQ LQ8SSHU$XVWULD







=2//,1*(5 *  =XU /DQGVFKDIWVJHQHVH XQG
4XDUWlUVWUDWLJUDSKLH LP VGOLFKHQ 2EHUUKHLQ
JUDEHQDP%HLVSLHOGHU/|VVGHFNVFKLFKWHQGHU
=LHJHOHL$OOVFKZLO.DQWRQ%DVHO/DQG±(FOR
JDHJHRO+HOY84/3%DVHO

